Interaction of Vinblastine with Calf Brain Microtubule protein.
The interaction of vinblastine with calf brain tubulin has been studied by velocity sedimentation, gel filtration, and fluorescence. It has been established that vinblastine induces the stable tubulin dimers to dimerize further to tetramers. The sedimentation patterns at low vinblastine concentration were analyzed by the ligand-induced dimerization theory of Cann and Goad ((1972) Arch. Biochem. Biophys. 153, 603-609). The association constant and stoichiometry for the binding of vinblastine to tubulin, determined by gel filtration and spectrofluorometry, were (2.3 +/- 0.1) X 10(4) liters/mol at 25 degrees and two vinblastine binding sites per tubulin dimer of molecular weight 110,000. The binding of vinblastine to tubulin is characterized by an enthalpy change of 5.8 kcal/mol and a positive unitary entropy change. Binding of vinblastine did not induce any significant conformational changes in tubulin as monitored by circular dichroism. However, the vinblastine-tubulin complex displayed an ultraviolet difference spectrum, which appears to reflect mostly the transfer of vinblastine to a less polar environment. Besides binding vinblastine, tubulin was shown to bind vincristine with identical free energy and stoichiometry and to have a single binding site for 8-anilino-1-naphthalene sulfonic acid per tubulin dimer, which is independent of those for vinblastine.